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. BOREHOLE GEOPHYSICAL INVESTIGATION

A barehole geophysical investigation was conducted at the Middletown
Airfield Site to characterize the hydrostratigraphy under the Site. The
zones that may affect the local hydrologm system and distinct lithologic
units that may be used to correlate Water~bear1ng zones between nearby
wells. -
In order to meet this objective, geophysical measurements were obtained
using three different downhole tools. The down hole tools included a

“caliper tool, sonic tool and a combination tool (Hydro Tool). These

instruments provide information concerning the acoustic, electrical,
radioelement, and temperature characteristics of the formations and/or
borehole fluids, as well as borehole size deviations.

_METHODOLOGY .

A Compulog I, borehole geophysics unit by Century Geophysical
Corporation was used to acquire downhole information for the
intermediate and deep wells. The logs recorded with this system
(Attachment B.1) include the caliper, gamma ray, spontaneous potential
(SP), 16-inch normal, 64-inch normal, temperature, differential
temperature, single point resistance, borehole fluid resistivity, sonic
porosity, delta t and borehole compensated velocity. In addition, a 48-
inch lateral curve was computed from the 16-inch normal and 64-inch
normal responses.” Three runs into the borehole were required at each
well location to obtain all log information.

A prerequisite for recording electric logs is that the borehole must contain
a conductive fluid such as formation water or drilling fluids. Normal,
lateral, SP, and resistance devices require direct contact between the
transmitter /receiver, fluid, and materials to be measured. Further, it is
not possible to record accurate electric log data within metal casing
materials due to their high conductivity. Section B.3 gives a brief

description of the theory of each log.
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As part of the depth specific sampling of HIA production wells HIA-2,
HIA-9, and HIA-13, borehole logs were obtained by welenco, Inc. Those
logs are provided in Attachment B.2. The tools used included
temperature, fluid re51st1V1ty, caliper, spmner flow meter, neutron log, and
natural gamma log.
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RESULTS AND CONCLUSIONS *~ .~~~

The interpretations provided on the geophysical logs, Attachment B1, are
based upon the composite responses of all curves from each well. the
primary logs that indicate the presence of a fracture or weathered zone
include the caliper log, resistivity logs, and the temperature logs.
Typically, these zones are characterized by abrupt variations in borehole
size, decreased electrical resistivity, and variations in the fluid resisitivity
gradient and temperature gradient. The gamma ray and SP instruments.
are lithologic indicators, and are sensitive o variations in shale and /or silt
content in sediments or rocks. The acoustic logs indicate changes in _
lithologies and porosites based upon seismic velocity. When viewed with
other logs they can identify bedding and fracture zones that are
potentially water bearing.

The specific interpretation for each well is provided in graphical format on

the attached logs. The following general conclusions are drawn from the
data collected during this investigation:

*  The caliper logs indicate that borehole diameter is generally more
variable in the siltstone lithologies than the sandstone lithologies.
This may be because the siltstones are more friable in nature and
easily broken and dislodged during drilling.

*  Most fractures observed on the caliper logs cover 1 to 2 feet of the
borehole length, although some fracture zones are observed tob e up
to 5 to 8 feet of borehole length.

¢ Generally, the acoustic logs indicate that the unit velocities are greater
in sandstone units than in siltstone units. .

* Thepredominate lithology at the site is siltstone. Thin layers (several
feet thick) of siltstone and sandstone are commonly distributed

cyclically throughout the wells. The cyclic nature of the beds are best . .

displayed in the 16(N) and gamma logs. The 64(N) log defines the
predominate lithology of thicker units.. .

«  Wells ERM 7D, ERM 8D and ERM 9D are predominately sandstone.

e  Sandstonesat this site are characterized by having a normal resistivity
[16{N) and 64(N)] of greater than 120 ohm-m and natural gamma
readings of less than 90 cps. Siltstones at this site usually have a

THEERMGROUP i , i MIDDLETOWN FFSSECJULY 1, 1956 - o
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resistivity of less than 120 ohm-m and natural gamma readings of
more than 90 cps. '

¢ Based on the natural gamma logs, the matrix of the sandstones
contain a noticeable amount of clay mineralogies. .
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. INSTRUMENTTHEORY __ o —

Caliper Log

The caliper log measures variations in borehole size as a function of depth
in the well. The log data enables (a) the detection of competent or
fractured geologic units, (b) the location of washouts or tight zones, (c) the
optimal placement of well screen, sand, and bentonite, and (d) the
establishment of appropriate borehole correction factors to be applied to
other well log curves. Further, when run in combination with other logs,
the caliper log may be an indicator of lithologic makeup and degree of
consolidation. The typical caliper response in a fractured, weathered, or
karstic unit is a relatively abrupt increase in borehole size.

Spontaneous Potential (SP) Log — -

The SP log measures the natural voltages that are created within the
borehole due to the presence of drilling muds, formation fluids, and
formation matrix materials. It is recorded by measuring the difference in
electrical potential in millivolts between an electrode in the borehole and a
grounded electrode at the surface. The SP log is considered an excellent
lithologic descriptor under normal borehole conditions, where the highest
relative potentials are observed in fine grained clays and shales, and the
lowest readings are found in coarser grained sandstones or limestones.
The constant SP readings observed in thicker clay units define the shale

- base line, a reference line from which further formation matrix and

formation fluid property calculations may be completed.

The SP log enables the direct detection of bed boundaries due to the fact
that the greatest potential drop occurs directly adjacent to the bed
interface. Theoretically, the bed boundary is located at the inflection point
of the SP curve, 6t that point where the SP curve exhibits maximum
curvature. Further, it is possible to estimate the shale content of a
particular formation, and the approximation of formation water

resistivities which are directly related to the concentration of conductive

ions (salts or metals) within the water matrix. __

The SP log deflection is dependent upon the relative resistivity (or
salinity) values of the borehole fluid and the formation fluid. If the

THE ERM GROUP ’ MIDDLETOWN FES.SEC-TULY 1, 1996
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formation fluid resistivity is less than the borehole fluid resistivity, then
the relative SP values will decrease in a porous, coarse-grained unit.
Alternately, if the formation fluid resistivity is greater than the borehole
fluid resistivity, the relative SP values will increase in the same body, and
the curve shape is referred to as a "reversed SP". If both fluid resistivities
are equal, no SP deflection will occur.

A number of factors affect the shape and amplitude of the SP curve. These
include bed thickness, bed resistivity, borehole diameter, fluid invasion
from the borehole, and the magnitude of the fines content. Generally, the
SP amplitude will decrease in the presence of thin, resistive beds, and in
instances where the borehole diameter is large and the amount of fluid
invasion is high.

B.3.3 Natural Gamina Ray Log ~

The natural gamma ray log is a passive instrument that measures the
amount of naturally occurring radioactivity from geologic units within the
borehole. Commonly occurring radio-elements include potassium,
thorium, and uranium; the two former elements are predominant within a
common fine-grained rock sequence. The gamma ray instrument is also
an excellent lithologic indicator because fine-grained clays and shales
contain a higher radioelement concentration than limestones or sands.
Gamumna ray values are often used to assess the percentage of clay
materials (indurated or non-indurated) that are present within a formation
by utilizing empirically derived equations and sand-shale base line
information.

Several factors affect the response of the gamma ray measurement. The
type of detector is important because each is different in the amount of
radiation that is measured. Generally, the larger the detector and the
higher the count efficiency, the greater the precision of the gamma ray log
output. The Compulog system utilizes a scintillation detector which js
extremely efficient in a borehole environment, and is the standard for
borehole geophysical work. _
The logging speed and time constant are importarnt parameters which

determine how much radiation is measured, and the degree to which the

recorded gamma ray curve is statistically smoothed. As the loggingspeed
increases, the amount of gamma rays measured per foot of well decreases, o
and the final curve is smoother than the curve obtained at a slower
logging speed. A larger time constant, or effective sampling rate has the
same effect. o
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Normal borehole size variations do not affect the gamma ray response
appreciably, however considerable deviations (large washouts) may cause
a slight decrease in the gamma ray amplitude.

The presence of steel casing reduces the amount of gamma ray
radioactivity by approximately 30 percent depending upon casing
makeup and thickness. Valuable information can be obtained in casing
however, and the amplitude decreaseus an important consideration when
evaluatmg thelog.- = - AR

The presence of grout or cement will affect the gamma ray response
because these materials are often composed of clay, which is radicactive i in
its own right. Unless the gamma ray response can be directly correlated to
a known clay content within the grout or cement, it is difficult to

determine a corrected response. —-

Thin beds tend to exhibit a lower gamma ray response due to the
averaging effect of the detector. Theradioactivity count contributions
(positive or negative) from adjacent formations do not allow the gamma
ray curve to reach a full scale deflection within the thin bed. Thls is
similar to SP and resistivity responses in a thin bed situation.

Finally, the measurement of gamma ray emissions from a formation is a
random process; thereby subjecting the readings to natural statistical
variations. The overall appearance of the gamma ray log is similar,
however small scale variations in the number of counts are noticeable.

. 16-Inch and 64-Inch Normal Logs

The normal logs are generated by non-focused current resistivity
instrumentation within the well bore. The ultimate objective of these
measurements is to determine the true resistivity of the formation (matrix
and fluids). The normal electrode configuration assumes a point source of
current from which the voltage drop is measured by a potential electrode -
in the well. A second current and potential electrode are positioned at a
large distance (ground surface) from the downhole electrodes to complete
the circuit. The distance between the downhole current electrode and the
downhole voltage electrode is either 16 inches or 64 inches. The volume of
material measured is approximately two times the electrode separation; 32
inches and 128 inches, respectively. The calculation of resistivity is
determined by applying Ohm's Law and known electrode separations.

THE ERM GROLUP T _ . . ... . MIDDLETOWN FFS.SEC-JULY 1, 1996
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Since the 64-inch normal utilizes a greater electrode separation, the .
instrument will measure more deeply into the formation and obtain .

resistivity values that closely approximate the true formation resistivity.

Conversely, the 16-inch normal device will record resistivities that are

found in a zone that is at least partially invaded by borehole fluids. In the

case where borehole mud pressures are greater than formation water .

pressures, a comparison of these curves gives an indication of the depth of
invasionrof borehole fluids and formation permeability. If formation

pressures are greater, the true resistivity values are easier to attain due to

the lack of influence of the borehole fluids.

Several important factors-affect the normal resistivity responses in a
borehole environment, that include borehole size, bed thickness, fluid
invasion characteristics, and resistivities of the surrounding beds.

The normal curves cannot be used to determine formation resistivity if (a)
the borehole fluid is nonconductive, (b) the borehole is cased, and (c) the
bed thickness is equal to or less than the electrode spacing. Water-bearing
zones are typically characterized by lower resistivities due to the
conductive nature of water. -

B.3.5 48-Inch Lateral

The 48-inch lateral information is co‘mputed form the 16-inch normal and

148 = (N16*4 - N64)/ 3, where L48 is the 48-inch lateral value, N16 is the
measured 16-inch normal resistivity readmg, and N64 is the 64—mch
normal resistivity reading.

B.3.6 - Temperature Logs

Temperature logs measure the change in fluid temperature within the

borehole as a function of depth. The utility of this log is that it can

provide information on the location of water-bearing strata or fracture

zones within the well. The inherent assumptions of this technique are that

the fluids entering the borehole from the water zones are gither cooleror .. . .., ..
warmer than the mud fluids used for drilling purposes. In this case, it is

possible to relate a temperature anomaly to a depth range in which waters

of different temperature are emanating from a Water—bearmg or fractured -
lithologic unit.

Differential temperature values are computed and presented on the same ~ .
plot due to their greater sensitivity and improved visual clarity.

THE ERM GROUP. - ' - .. .. MIDDLETOWNFFRSSECTULY 1,199
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Temperature anomalies are more easily recognized because differences of
only a few degrees translate to large scale deﬂectlons of the differential
temperature curve. -

other logs . such as the caliper log or resistivity logs will act to confirm or
deny suspected formation characteristics. . _ i

Sdnic or Acoustic-Velocity Logs

Sonic logs measure the transit time of elastic waves over a short distance.
The vélocity that an elastic wave travels as a function of the lithology,
density and porosity of the geologic medium. The acoustic logging tool
conssists of an elastic wave transmitter and two receivers. The instrument
measures the time it takes for the sound pulse to travel to each of the
receivers. The measurement unit is referred to as “Delta T” or DT and is
measured in microseconds/foot. Usually, higher DT values indicate that
the sound wave is traveling slower, and this implies this is a less dense
formation. This could indicate an increase in formation porosity or a
change in lithology. In some instances, fractures and/or vuggy porosity
can be determined.

Sonic logs can be used to estimate formation porosity, identify lithologic
changes and locate fractures. Fractuizés are commonly identified as an
abrupt delta T high caused by the lower velocity that the sound wave
travels through the infilling medium (usually fluid or weathered
formation material).

THE ERM GROUP MIDDLETOWN FFS.SEC-JULY 1, 1996




Attachment B1 =~ | _
ERM Geophysical Logs for Intermediate
and Deep Wells:

ERM-7T ~ . |
ERM-7D T T
ERM-8D . . .

ERM-9D

ERM-21T ~ = = ..

ERM-221 = -
ERM-22D =~ "

ERM-231

ERM-23D .

ERM-241 B
ERM-24D .~ .
ERM-251 . . .
ERM-25D
ERM-26I
ERM-26D




Borehole Geophysical Log

CLIENT

WELL

LOCATION/FIELD

CITY

STATE

DATE
DEPTH DRILLER
LOG BOTTCM

LOG TO?P

ELEV.PERM.
DATUM

FILE NAME

TYPE

RECORDED BY
INTERPRETED BY

COMMENTS

.’

-
H

Middletown

ERM-7E

Middletown

Pa.

eNacl\logs\mdtn\erm-71

" [ Resistance _[X] Fluid Resistivitiy [ Temperature X sp
BdNat. Gamma P Lateral Res. Resistivity (64N) B Resistivity (16N)
X Caliper  [X] Comments Interpreted Lithology
Acoustic  [] Dipmeter
George Pfeiffer ' )
Don Jagel

: HydroTool calibration 08-Apr-91 by Century Geophysical Corp., Tulsa, Ok




FEET RES LATERAL

2 OHH e ] QHN- M £00

TENP 5P RES{64N}

6 DEG F | 150 W T amfe OHM-H 500 ' ’
RES(FL) GAM(MAT) ’ RES(16N) CALIPER o COMMENTSL LITH

0 % OHM-¥ 5540 CPS 3000 OHM-M 600{5 INCH ©

70 +

~ [WEATHERED AND £
FRACTURED. ..ot

AT B e RIS ST
T R co bbbl e D i L SITSTONE

100~~~

110—$—
1200 -

1301

140} -

P

150/

160

170/

180 |l T T
190~ o > — ﬂ P Do AR IS R
ZOO—Lté N i — ?é S B

O R

210":} .-1:_}3;;;>: fé;@-ﬁj»j:FINESANDSTDNE""..'.




SILTSTONE, =T
FEW: FRAETRIRES v voroen [

FEET

QHM-N

ces 300

GHM-¥

10 L3

INCH o

COMHMENTSL

RES(FLY —° .

GAM(NAT)

RES{16M}

CALIPER

55

DEG F~

- 240

L 250

CHH-H

600

TEMP

5P

RES{64N}

OHM

RES .

OHH-#

800

LATERAL




BHC-BELT

.00

USEC/ET

Eal

POR{STN)

PERCENT

1708,

FEET

DELTAT

QEL]

USEC/FT

a0

~120

130

T == 140
— - hso -
_ = 00 R S St IS TR Bl ottt
; 170 7

-~ - : e L -
o oo | L

- — 5 "'200 _7 ,,,,,,,,,
- - ; g ] o
S —— ‘é . 220 L

o




230 bmmm—— "

—240

eso |

—260

—270

280

300

310 fr———

=320

—330

o |

350

118 USEC/FT =S s I INCH 2

e — S CALIPER

1700 PERCENT B B v Y700
. POR (SON) T

40 USEC/FT - 1
BHC-DELT oo e T FEET~




Borehole Geophysical Log

CLIENT ¢ Middietown

WELL : ERM-7TD

LOCATION/FIELD

CITY ' ©T 77 i Middletown

STATE T Pa

DATE :

DEPTH DRILLER

1.OG BOTTOM : 680

LOGTOP B + T

ELEV. PERM.

DATUM

FILE NAME : c\aclhlogs\mdin\erm-7D

TYPE " Dl Resistance [X] Fluid Resistivitiy =[] Temperature spP
BINat. Gamma [X] Lateral Res. D4 Resistivity (64N)  Bq Resistivity (16N)
[X] Caliper Comments Interpreted Lithology
X Acoustic . [] Dipmeter

RECORDED BY - = George Pfeiffer

INTERPRETEDBY  : Don Jagel

COMMENTS : HydroTool calibration 08-Apr-91 by Century Geophysical Corp., Tulsa, Ok




FEET RES
o Ot o HH-N w0
TENP P RES(54N)
5 DEG F o 2o OHH-N 800
RES(FL) GAN(NAT) RES{16N) CALIPER COMMENTST . LITH
0 2% OHM-M CPS aocjo OHM-H so0fs INCH ki R ’

LATERAL

;. . (WEATHER AND

FRACTURED oo cvnnieinnn, - BETSE
=

SILTSTONE

© ¢ |FINE TC HEDIUM
JSANDSTENE, .. o o

“Trew FRACTURES




" vEn sapsToNE T R




ago]- —

nE
510} \
3
.

FINE TO MEDIUM

it lsANDSTOME, .o E"wg'
ISy FracTuReD R
D5 AND-SR0-FRET L

e IBTWE 4

60—
gl
70, - —4t
3‘ .'l.‘
580 C 260
590|- 3 ~IFInE Ta WED
) ... |SANDSTONE
600{— - ——df— s
B0} —3—
620~ o :
530 — — -H .
'< ,,,,,,,,,,,,,,,,,,,,,,,,, - :'.
1 ,
B850 ‘ﬁ ——
560| - -
670 - — i
1 g R e 1{3“\
BBO—— = , L
25 HM-M ssle CPs acafo OHM-H f.fd £ INCH aa COMMENTSL ITH
RES{FL) GAH(NAT) RES(16M) CALIPER
85 PEG F 0]250 NV 2560 OKM-H 560
TERP ¢ RES(G4N)
o OHH [ ] 0 OHM-M 600,
FEET RES LATERAL




BHC-DELT T o tmTm e mTE T T L OFEET
-80 USEC/FT i o 210

PCR(SCN)

1700 ] PERCENT T 1700
. DELTAT I ' CALIPER

110 USEC/FT T h m”siuo 5 INCH 20

——130

—140

150

160

170

180

—H190

—200

—210

= 21920




| SUERERRR RN RN} S 1
R ,_.:w ‘W.: | _..“ | m ......... i
...... . _ [URER | ST T S

230
240
250
260
270
280
290
—i300
310
—1320
—1330
340
—i350
360
370
380
390
400
410
420
430
440
—|450
460
470




490

500

sso [

560

570

580

590

600

610

620

630

640

550

660

—670

: H : H : H - 680 — '--—‘i oo o H : : :
110 USEC/FT & ~7 7 7T~ o e 5 INCH 0
DetyAT O .~ TV ' CALIPER

110 PERCERT ~ 7 T um

POR{SON}

s USEC/FT - o
BRC-DELT o FEET




Borehole Geophysical Log

CLIENT ¢ Middletown

WELL . e -+—ERM-8D

LOCATION/FIELD :

CITY "’ Middletown

STATE : Pa,

DATE : : ’ D ' o -

DEPTH DRILLER

LOG BOTTOM : 680 "

LOG TOP : 0

ELEV. PERM. .oz

DATUM I

FILE NAME -1 e\acl\logs\mdtn\erm-8D

TYPE - Resistance [X] Fluid Resistivity =~ [X] Temperature B sp
DINat. Gamma [X] Lateral Res. Resistivity (64N)  [X] Resistivity (16N)
Caliper  [X] Comments Bd Interpreted Lithology
B Acoustic [} Dipmeter )

RECORDED BY : 'George Pfeiffer '

INTERPRETED BY : Don Jagel

COMMENTS ¢ HydroTool calibration 08-Apr-91 by Century Geophysical Corp., Talsa, Ok




40

70
80
90

FEET

RES

OHM

LATERAL _

] DHM-K 800

TEXP

RES{B4N}

DEG F

W %0

o OHM-N 500

RES{FL)

RES(16N)

COMMENTSI fITH

OBH-H

cPs ] ] OHM-M a0

10 |-

30 |

50 |

60 |

o0+ [SANDSTDNE,
S TIBHT LT T B

100}

i |SANDY SILTSTONE, 2
Forpeansiven JFEW. FRACTURES oo ¥

110}
120} i

130
140 |-

150

170 — 11—

160 S N

: SILTY SANDSTONE, o ,
POSSIBLE WATER.. ........| e

BEARING FRACTURE s

Ll AT 15 REET = -Q

180
190

e

200/} -
210(}—

220(| -+




T |SILTV SANDSTONE,

FRACTURE

[ZU'KE ..................................... ?:‘

STV SARDSTORE e

. [FINE SANUSTONE,
.. JFEW FRACTURES..........

SILTSTONE

e i R

o

SILTSTONE

ol

L1 [SANDSTONE

4onl




FEET

|FRACTURE AT 476 - . - joziem

FEET

| P k-,w“v b

ISILTY. SANDETONE,

MASSIVE

FEW FRACTURES

\,wﬂwmﬂwmwﬂ*/‘\f” ndlh

DHH-¥

ss)n CPS

OEM-M

COMMENTSL |

RES(FL)

RES(16H)

DEG F

50

OHM-1

TEWP

RES(64M)

ORH

RES

OHM-M

L1o+]

LATERAL




BHC-DELT

. 1700

FEET

30 USEC/FT atw
POR(SON)
PEI-!L:éNT o 1%0
DELTAT CALIPER
-110 USEC/FT uofy INCH 0




el 230
240
250
260
270
280
280
300
310
320
330
340
1350
360
370
380
—380
400
410
_la20
430
440
450
160
470




110 USEC/FT B - a0 INCH 20
DELTAT T T CALIPER
1700 PERCENT 1730
"~ POR(SON) )
a0 USEC/FT - —— == —— 0
BHC-DELT FEET"




Geophysical Semc&s

Borehole Geophysical Log
CLIENT Middietown )
WELL ERM-SD ST T B}
LOCATION/FIELD
CITY 7 7777 77T Ty Middletown
STATE : Pa
DATE
DEPTH DRILLER
LOG BOTTOM 680
LOG TOP I
ELEV. PERM.
DATUM
FILE NAME :  chacl\logs\mdin\erm-9d
TYPE Resistance Fhuid R@istivitiy P Temperature sp
DXINat, Garmma [X] Lateral Res. X Resistivity (64N) Resistivity (16N)
I Caliper = [X] Comments [X] Interpreted Lithology
B Acoustic  [] Dipmeter
RECORDED BY :  George Pfeiffer
INTERPRETED BY Don Jagel
COMMENTS - : HydroTool calibration 08-Apr-91 by Century Geophysical Corp., Tulsa, Ok




ﬁ

FEET RES LATERAL
L] o34 OEM-H 800
TEWR sP RES(64N)
5 oG F i OHH- a0
RES{FL) GAN(NAT) RES(16H) CALIPER COMNENTSE ITH
" DHH-N Ces oHM-N oo INCH - ' '
0 —
20 |- ——t
30 -
40 |-
0 —
0 .
0 -
0 -
0
100
n10 |
120}- ‘
130}
140/
1501 J




. |aND 232 FEET

240“;;:!5:;::;;- \ | EEREENE .
.260 T B STCTY SANDSTONE ‘;
280N .
300\ _ '
30— ————

320, | — 3
B30 }

¢ {SILTSTOME

B0+ T A M R A LG —

30— P
@ —H )¢+ f

380 —— )

390 —— ) —— Y N R T [SANGSTORE,
et e R e b S b el e bbbt o e JMODERAEL Y. FRACTURED. .. Boai
mo:-:z;:ssfz:::'::::: : AN P i |FROM 370 TD 405 FEET

ot N
uso———t-
o

L STLTSTONE T

¢ 1 |SILTSTONE,
———{SEIEHTY
. |FRACTURED




o0 —§ L S R TS
00—, =y

510}—

i ) r C Lo Tl . EE:
SG : R o B R

=[S TV SARUSTONE

Y O A O 5 g e o
5901, \ SN E——
00 St S WSS JSUUN S SO I |/ AN U WA S VNN S NN
-

_ } B

30— T {ALTERRATING
h . RTINS Sl e o o JEIRELTOLHED. L
b40 3 G TN S I A P 3 | I i [SILTY SANDSTON

550

560— -
670}

680]l— 75{__ 3 N st P o

™ CHN-¥ i weH . o CONMENTSL
RES{FL) GAX(NAT) " URES{16N} CALIPER

s 026 F wlae HY 2s0}n DHM-M L

TEXD 5o RES(B4N)
4 OHM 00 0 OHM-M 500
FELT RES LATERAL




{ BHC-DELT

-88 USEC/ET . T A
POR(CSON)

FEET

1700 . PERCENT .. .. .. _. T T 708
i OELTAT . .. . . .

10 USECJFT 77T TR T b,

CALIPER

4 INCH 2

S0

i 10

....................................................................................................................... T
...................................................................... s e
1, ............
N S B VO
I T e e - ............ é .............
.............................................................. R }_

................................................................................................................................. N :

.............................................................................. -

—{100

110

120..

130

140




230
240
250
260
270
280
290
300

1310
320
330
340

1350
360
370
380

{390
—1400
410
420
430
w440
450
460
470




680 .

110 UsecyrT 0 7 T T L INCH 20
DELTAT ___ _ = CALIPER -
{4700 " PERCENT “i7o0
POR(SEN) -
60 USEC/FT e B
BRC-OELT . _} FEET




Borehole Geophysical Log o

WELL Tl

LOCATION/FIELD

cary T Ty

STATE

DATE -

e

DEPTH DRILLER
LOG BOTTOM

LOG TOP :

ELEV.PERM.
DATUM

FILE NAME

RECORDED BY
INTERPRETED BY

COMMENTS .

Middietown
ERML2IL
Middletown
Pa.
200
0
c\acl\logs\mdin\erm-211
. X Resistance Fluid Resistivitiy ~ [X] Temperature _ Bl sp
[XINat. Gamma [X] Lateral Res. X Resistivity (64N}  [X] Resistivity (16N)
X Catiper D Comments - X Interpreted Lithology
Acoustic [ ] Dipmeter )
George Pfeiffer e
Don Jagel

HydroTool calibration 08-Apr-91 by Century Geophysical Corp., Tulsa, Ok




FEET RES
oy [ o QHH-K 00
TENF 8F RES{84N)
1 06 F sof-25 W 0 OHH-M 200
RES(FL) GAH(NAT) RES(16N) CALIPER COMMENTSL .ITH
0 k) THM-M 35 {PS 000 OHM-M s00]s INCH L )

LATERAL

~ [WEATHERED

SILTSTONE, . .
HODERATELY

RACTURED
WAL

o JRILTY SANDSTORE, .
SLIGHTLY FRACTURED

Q4N
RES(L6N)

CALIPER

250f0

OHM-H

€00

EL]




FEET

OHM

600

RES




SHC-DELY

00

USECSFY

ne

POR{SCN)

1300

PERCENT

FEET

DELTAT

CALIPER

118

USEC/FT

160

170 S

180

180

—200

1150 T

USEC/FT

it

INCH 20

DELYAT -

" CALIPER

PERCENT

1ro0




-80

USEC/FT

BHC-DELT

FEET




CLIENT

WELL
LOCATION/FIELD
CIry - 7

STATE

DATE -
DEPTH DRILLER

LOG BOTTOM

LOG TOP -

ELEV. PERM.
DATUM

FILE NAME

TYPE

RECORDED BY
INTERPRETED BY

COMMENTS

.
H

— -
- .

I

"Middletown

Pa.

610

: eMacihdegs\mdin\erm-21d

-
H

BdJ Resistance  [X] Fluid Resistivitiy Temperature X sp

PdNat. Gamma [X] Lateral Res. [X] Resistivity (64N)  [X] Resistivity (16N)
Bd Caliper [ Comments X Interpreted Lithology
Acoustic [ ] Dipmeter

George Pleiffer = _ _.

Don Jagel

"HydroTool calibration 08-Apr-91 by Centuty Geophysical Corp., Tulsa, Ok




FEET RES LATERAL _. . _
> OHN DHH-H 500
TENP 5P RES (64%)
34 DEG F NV 260 OHH-H €02 S ’ .
RES(FL) GAN(NAT) RES{1BN} CALIPER COMMENTST . LITR .
kl 2 OHN-H rs 300 TOHM-H 2on)s INCH ‘ | )

i {SILTSTOHE,

FRACTURED -FRON.. . - g

{1 led 70 85 FEET

SANDV SILTSTONE
SILTSIONE
""""""""" FRIABLE "SILTSTONE, "
MODERATELY
, FRACTURED




ot N

240

260

290+ — : T

o L TONE RN TN

1 | |ZONE AT 912 FEET

ol
" —
35m R INERRERAN INEEEREEN RN
»

370
»

...............................................

390+ ————

. :
L
e

e
40

vt 1 . |SILTSTONE AND o
Loob o JEINE. SANDSTONE ............... fik

uso
U70f -

‘nn ‘ | :’ : . + Bl . .




1080

00
510

FEET

FINE - MED Il

- lsawstone. oL E

570

90}

SILTSTONE "
CHH-X T “snls INCH 20 CONMENTSY.
RES(FL) BAM(NAT) RES(16N) CALIPER
56 OEG F MV 240 OHM-H 80
TEMP 5P RES{BAN)
o QKM OHM-H san
RES LATERAL




BHT-DELT. ... I.

FEET

-4 USEC/FT g
POR(SONY =
1750 " PERCENT 1700
. CELTAT STee
110 USEC/FT ail TNH







640

110 USE{.:,'FT T INEH
DELTAT ~ CALIPER
1700 PERCENT 1700
POR(SON)
60 USELSFT - = - 0 T
BHC-DELT ~ ~{ FEET




Borehole Geophysical Log

CLIENT

WELL
LOCATION/FIELD
Ty

STATE

DATE
DEPTH DRILLER
LOG BOTTOM

LOGTOP

ELEV. PERM.
DATUM

FILE NAME

TYPE

RECORDED BY
INTERPRETED BY

COMMENTS

: Middietown

ERM-221

Middletown

Pa.

c\acl\logs\mdn\erm-221

- [ Resistance Fluid Resistivitiy
BdNat. Gamriia X Lateral Res.

X Caliper Bd Comments
B Acoustic [} Dipmeter ',
George Pfeiffer ’
Don Jagel

X Temperature B sp
[X] Resistivity (64N) Resistivity (16N)
X Interpreted Lithology

. : “HydroTool calibration 08-Apr-91 by Century Geophysical Corp., Tulsa, Ok




FEET

RES

DHN

LATERAL

DHH-H 600

TEMP

RES{64N)

EH

DzG F

250

OHM-M B

RES(FL}

RES{16N]

CALIPER

COMMENTSI ..

LITH

OHH=H

o DHN-M "o

8 INCH .o

T 7 1 [SILTSTONE, .
FEW. FRACTURES. ..o - i3

=={STLT¥ SANDSTONE

: s T ISILTSTONE N
# OHM-¥ 5 cPs n0je OHM-M soo)s INCH 10 COMMENTS1 LITH

RES(FL)

RES(16N)

CALIPER

%

OES F

mlﬂ . OHM-H 00




FEET

OuH

oo

RES

DHM-H

00

LATERAL




BHC-DELT

R

USEC/FT

ESL

POR(SON)

-t 70§

PERCENT

DELYAT

_ 1vdn
o - — £ALIPER : .

118

USEC/FT

* - 4 o - CINGH T o
410 0 INCH

{10 -

~40

150

—60 _— —
| ] N | R
17 Y T S S SR
- I e
e N s o s
B OO e s s e e e
RIS I R O IR R
........................... N
= T e

—{150

160

— 170

180 ———

heo f f

1200 § SR SESUUSS S S S—

410

430 5 IMCH i

1100

CALIPER ‘
1700 .

-




~BQ

USEC/FT

BHC-DELT ~

FEET




Geophysical Services o S
Borehole Geophysical Log

CLENT - - 7 Middletown

WELL - ERM-22D

LOCATION/FIELD ) :

Ty Middletown

STATE : Pa

DATE :

DEPTH DRILLER

LOG BOTTOM : 600 -

LOG TOP 0

ELEV. PERM.

DATUM

FILE NAME :  e\acl\logs\mdimn\erm-22D

TYPE 'BXl Resistance Fluid Resistivitiy ~ [X] Temperature SP
BdNat. Gamma [X] Lateral Res. D4 Resistivity (64N) Resistivity (16N)
B Caliper  [X] Comments Interpreted Lithology
X Acoustic ~ [[] Dipmeter

RECORDED BY George Pfeiffer o

INTERPRETED BY Don'Jagel

COMMENTS HydroTool calibration 08-Apr-91 by Century Geaphysical Corp., Tulsa, Ok




FECT

RES LATERAL )
0 oHY " OHN-H 600
TEHP sP RES(64N)
I OEG F sa].250 hii'd 25 0HH-M 600
RES(FL) BAH(NAT) RES(16N) CALIPER CONMENTS1 4 TTH .
) DHM- 6o cps 200 OHM-H sa0}s INCH 2 T
-]
" - R ‘ T ISILTSTONE,
, S .|FEW. FRACTURES ...
I / I e
= F N R — \FRIABLE SILISTONE, :
! o e IRaDERATELY . Lk
\ S FRACTURED
P




SICTSTORE, ==

260

2501

SANDSTONE

701

801 ;

90
300

SILTSTONE,

...\SLIGHTLY. FRACTURED

310

320

330

340

350

SILTSTONE

[FINE sampsTonE T i

360
370

380

SILTSTONE

390

400}

410

FINE SANDSTONE

420

430

SILTSTONE, e
MINOR . FRACTURING ...o.o. ... R
Mewsmda

440
450}

S

460

SILTSTONE AND

v |FLHE  SANDSTONE. ... o . BETM

470

: ER : : U | IO DU OO SRS : H :

AQN




490

530

FEET

5101
520]

540}-
550]

-
1500]-L— - ——-|- L R B , _=
AT B -
i_ ”)_ k\ B """"" — '
{ ) > ﬂ RN
3 _ (‘S ....................... et o ‘_
kfc ;) : .‘ T
e . > &\-\ D £
B CEEEEEN T
. N _ JV NS I A ' L D ——
}, (/_ e N

OHN-H

308,

COMMENTS1

LITE

RES(FL)

RES{16H}

0EG F

150

DHN- 1 600

TEMP

RES{64N}

OHM

RES

OHM-H 800

LATERAL




’ \1700

BHC-DELT | FEer
40 " USEC/FT — ~¥ig
POR(SCN) - -
_ PERCENT .
DELTAT = CALIPER
110 USEC/FT i INCH E




S O

300
310

11111
o =]

22222

™~ o™

3333333

6
{470




500

A I

510

520

530

540

550

1560

570

580

1590

110

USEC/FT ~ ~ T

TTad

INCH 20

GELTAT

CALIFER

-1702

PERCENT

T 1700

PGR{SON)

-#0

USEC/FT

310.

BRC-DELT

FEET




AGeaphys;cai Services

Borehole Geophysical Log’ T

CLIENT Middletown

WELL : ERM-231 -

LOCATION/FIELD

CITY T 3T Middletown

STATE : Pa

DATE : B o o

DEPTH DRILLER ) - -

LOG BOTTOM 200

LOG TOP e

ELEV.PERM. :

DATUM

FILE NAME : e\aci\logs\mdin\erm-231

TYPE " [ Resistance [X] Fluid Resistivitiy  [X] Temperature & sp
BdNat. Ganima [ Lateral Res. X Resistivity (64N) Resistivity (16N)
X Caliper Comments B Interpreted Lithology
X Acoustic [ | Dipmeter

RECORDED BY : . George Pfeiffer

INTERPRETED BY Don Jagel

COMMENTS

:" HydroTool calibration 08-Apr-91 by Century Geophysical Corp., Tulsa, Ok




FEET RES LATERAL
o R QHM-H 80
TEND RES{B4N)
[ 0EG F GHH-M 500,
AES(FL) RES(16M) CALIPER . COMMENTS1
® ORH-H OHM-H a0} INCH )
0
10
20
30 |-
4o |-}
0} SILTSTONE
0 I .
0
LS —
90 |-
100} -]
110} T |SILTSTORE, '
oo JERACTUREDLEROM . ..o
" |tos TO 115 FEET - - -
120/~ e
130

P11 C— S

150/

is0l |

T |SILTY SANGSTONE,
et AFSACTURED . FHOM.. .. ..
. 1150 TD 157 FEET

SR

170

1801

190}

200

COMMENTSL

kITH

 RES(26K)

L

OHM-H

00

RES (648)




; FEET

wiln

RES




BHC-DELT
- USEL/FT a0
POR(SEN]

10 PERCENT =~ . 1700
DELTAT CALIPER .

‘e USEC/FT ’ - anln 5 - o e - C—

FEET

40—

150 A S S S S S S S

o |

{170 S L S S S

heo i

oo

; ?00 . o . 4__m‘ S o _ _
i USEC/FT 413 s TNCH )

DELTAY . . : " CALIPER
1700 PERCENT T 1760 .
POR(SON) - ) i




BHC-DELT.

FEET




Borehole Geophysical Log

CLIENT : Middletown

WELL : ERM-23D

LOCATION/FIELD :

CITY Middietown

STATE Pa.

DATE B

DEPTH DRILLER

LOG BOTTOM 600 - . __

LOG TOP 0

ELEV. PERM.

DATUM

FILE NAME :  c\acl\logs\mdtn\erm-23D

TYPE - [Q Resistance [X] Fiuid Resistivitiy Tem;laerature_ SP
BXINat. Ganiirha [X] Lateral Res. Resistivity (64N)  [X] Resistivity (16N)
D Caliper  [X] Cominents _ B Interpreted Lithology
Acoustic  [] Dipmeter T

RECORDED BY George Pfeiffer

INTERPRETEDBY  : Don Jagel

COMMENTS E

HydroTool calibration 08-Apr-91 by Century Geophysical Corp., Tulsa, Ok




FEET RES LATERAL
o 0 50 o OHH-H 500
TENP 5P RES(64N)
5 DEG F ] W 2o OHM-H 800
RES(FL) BAN(NAT) RES {16M) CALIPER COMMENTSL L ITH
0 28 OHM-H 85 CPS 0 ] OHM-M i
10 }——- -
20 |-
30 | e AU S O S
o — ‘
0 ff--— : ? +=
ol — e
' .J } SO | ST "o JUEATHERER. AN ... ...
] FRIABLE TO 75 FEET - [
60 |1 - 4 L
70 (- S
80 o SILTSTGNE,
meaggg-asu e
AND 98 FEET.
po }7_______. -
100 s e
1104 — -
1201 =
130(-)
l :  ganostong,
R N e FEW.ERACTURES
o . STLTSTONE

. JFRACTURE AT, 214’ FEZT

SANDY SILTSTONE,




230

A — 1 T T Y [ [, :
1R Y WOUOLAY T IR ST SO TR T i " JFRACTURE . AT 252 .FEET. ..
250

260

270

280

300l :
310‘ _
320. ”

© SILTSTONE, ;
‘->-lSL-I-EHTL-‘F-n-F-RAETUREDm--‘-u

330

340

350

370 _
380

o9 1

H'oc T : o R R T b .t .. . ISTCISTORE AND :
o LY b L ISTETY. SANDSTONE, . B
I : N R T N oo b |FRACTURED FROM 2

10 Do 9 I B A N S N T - S L R A7 TN AYT FEET. . T

4501

470

AQN




490

B00L+-

50|
520 -

s

SILTSTONE,
522 AND 536 FEET

40

501

60/

701-¢
p80}-

QHK-H 4005 INCH 20 chq—r'?«Eﬁ'rm -
RES(FL) GAM(NAT} - RES(16M) CALIPER B
35 CEG F MV 150 OHH-M L
TEMP 3P RES{54K)
1 OHY ORM-H 800
FEET RES LATERAL

FRACTURES . AT, 511,.. ..., . Rt




BHC-CELT : - FEET
80 , - USEC/FT™ © T T T T gy
FOR(SON)

.-mn PERCENT ~ 7 T T T
OELTAT = —— T CALIPER

-110 USEC/FT 7 T 'd'iflo H INCH 0




250

320

330

350

360

4370

390

410

420

430

4460

470

—230

—240

260
—|270

—280
290
:;300
—310

—1340

—380

—400

{440

—450




500
510
—520
530
540
550
560
1570
580
53S0
600 ‘
e ' - USEC/FT i INCH 20
OELTAT =" CALIPER
17y PERCENT 160
PORCSCN)
a0 USEC/FT a0
BHC-CELT FEET




Borehole Geophysical Log
CLIENT Middletown
WELL s ERM-241 = 7 7 B
LOCATION/FIELD )
Ty : Middletown
STATE Pa.
DATE : i}
DEPTH DRILLER -
LOG BOTTOM 200
LOG TOP 0
ELEV. PERM.
DATUM
FILE NAME c\aci\logs\mdin\erm-241
TYPE "B Resistance * [ Fluid Resistivitiy — [X] Temperature Ksp
BXINat. Gamma <] Lateral Res. [ Resistivity (64N) P4 Resistivity (16N)
Caliper Comments ~ [ Interpreted Lithology
Bd Acoustic ] Dipmeter T S
RECORDED BY George Pfeiffer
INTERPRETEDBY  : DonJagel
COMMENTS s HydroTool calibration 08-Apr-91 by Century Geophysical Corp., Tulsa, Ok




FEET RES LATERAL
o OHNM-M 500

] DHH "
TEHP P RES(64N)
b DHH-2 500
: COMNENTS1 [ .

5 DEG F sof-240 My
RES{1EN) CALIPER

RES(FL}

i e STy AHISTONE T B
o v ¢+ JFRACTURE ZONE §1 LT
TD 63 FEET Y

SILTSTONE AND  Eo
SILTY BANDSTOME, - -
FRACTURES AT BS

AT 96 FEEF——

SILTSTONE '

OHM-H soals INCH 20 COMMENTS1 LITH

RES(16N) CALIPER ; b

QHM-M 600

u GHH-H

RES(FL)
DEG F wl%e n zsaln_
]




0 OHM . 500,

FEET RES T




BHC-DELT

FEET

USECJFT

T30

POR(S0W)

PERCENT

1700

DELTAT

110

USEC/FT

410

— W

{10

120

—— ‘ 30

- o
- 5o
;60

- ET )

-80

— oo
— o0
— 10 S .
- 120 ——
— 130 -
— 4o é —
_éé;jé;- {.. ”‘]‘Stj llllllllllllllllllll % ‘‘‘‘‘‘‘‘‘ — .;‘ -
) 25 .................... N k+&_q ....... ——7
_ 1170 — -
180 _ — _
- —— = —

119

- USEC/FT

DELTAT

3 T00

PERCENT

POR(SON)




-0

“USECIFT

e

BHC-DELT

FEET




Borehole Geophysical Log

CLIENT : Middletown

WELL : ERM-24D

LOCATION/FIELD o e

CITY .. : Middletown

STATE : Pa.

DATE - T R T T

DEPTH DRILLER : 7 ) T ’ T s B

LOG BOTTOM : 600 T e

LOG TOP ' T 0

ELEV. PERM.

DATUM

FILE NAME ¢ c\acl\logs\mdm\erm-24D

TYPE .. Resistance [X] Fluid Résistivih'y [X] Temperature X sp
[XINat. Gamma [X] Lateral Res. B4 Resistivity (64N) Resistivity (16N)
< Caliper B Comments B4 Interpreted Lithology
B Acoustic © ] Dipmeter S -

RECORDED BY "t " George Pfeiffer

INTERPRETEDBY  : .Don Jagel

COMMENTS : HydroTool calibration 08-Apr-91 by Century Geophysical Corp., Tulsa, Ok

I L] - -




FEET LATERAL

o QEM-H BOO

Tenp sP RES{64N}

34 086G F sl Hv 290]0 OHH-1 800

RES(FL) GAM(HAT) RES(1EN) CALIPER L COMMENTSL L ITH
3 DHY -1 E 11 CPs acolo DHM-H so0]s INCH 28

({1

30 |- | e e B
40 [ —

]
WEATHERED SILTSTONE, 2
- |[FRIABLE -SILTSTONE
JAND SILTY -0

150

© |SILTSTGNE AND
D ASILTY.SANDSTOME .

! [SAMDSTONE )




30

40

250|-————
260|—

70— e —
T Ty N : T T T : ‘ . IFRIABLE SILTSTONE s
O PRI A5 X LN FOTE N JOOEY SO SO0 SHOUR FOEE SURE AUPURDYOV SOV RPTS NOUUSSIPPILINN) SURSOOR SO SPPR ANDD.E%LTV
1 SANDSTONE
2801—

290

300:"1:::i"'
30— L

3200

ssoy?mwmﬂw
340
350

i [FINE SANDSTONE

360[
3701 ————
380

BO0—— R o Cro: ¢G5 ¢ 5§ G ¢ ¢ ¢ ¢ ¢ ¢ [SILISTONE, MINOR :
gEB, 358, 403 AND 416 E

p40——

IEE SANpsTORE T

70|




80} ——
00} -

10}
20|

30~
40}

50
60}

70}

SILTSTONE AND

. {F.INE . SAMDSTONE

P

80
90
600

OHM-H saofs

| Z ,,,,,,,,,, — .................... B
{ ut HERS i """""""""""""""""" _

COMMENTSL .

RESCFL)

RES(16N)

CALIPER

13

DES F

ot

OHM-K L

TENP

RES(G4N)

DHM-M 600

LATERAL




BHC-DELT - .o FEET

-0 . USEC/FT TEITTT T I

POR{SAN)

.-mu - S - PERCENT T U T T ST T i
o s CALIPER

110 USEC/FT T T Tam s INCH

20







—490

500

510

1520

530

540

550

~560

570

580

590

—600

-110 USEC/FT 410

INCH 0

CELTAT

CALIPER

-1700 PERCENT = - 1700

PCR(SON) . .
. -80 USEC/FT kT

BHE-DELT

FEET




Borehole Geophysical Log

1 “Middletown

LOCATION/HELD

: Middletown

: "Pa. ST T P

DEPTH DRILLER

LOG BOTTOM

ELEV. PERM.

FILE NAME

RECORDED BY
INTERPRETED BY

COMMENTS

200 -

0 n

chacl\logs \mdin\erm-25] o

[X] Resistance [X] Fluid Resistivitiy =[] Temperature X sp

[KINat. Gamma [X] Lateral Res. . [X] Resistivity (64N) Resistivity (16N)
I Caliper  [X] Comments " [ interpreted Lithology

DJ Acoustic [ ] Dipmeter

George Pfeiffer

Don Jagel

HydroTool calibration 08-Apr-91 by Century Geophysical Corp., Tulsa, Ok




LATERAL. .

FEET RES
9 OHNH DHN-4 800
TEMP sP RES{B4M)
56 06 F K 250 OH-M s -
RES{FL) GAM{NAT) RES(15N) CALIPER COMHENTS1 - LITH
0 2 OHH-H cPs w0 OHM- M ancls INCH 20 o

STV _SAHDSTONE
T oSsinL Y WATER
Lo BEARING

FRIABLE SILTSTONE

COMHENTSET  ~

OHN-M

CALIPER

RES(1BK)

OHM-M




FEET

OHY

OHM-M 60

RES

LATERAL




BHC-TELT FEET
L] USEC/FT 16
POR(SOM)
1700 PERCENT \700
DELTAT CALIPER
v USEC/FT 19|y ; R %
= —10 - NS
B 120 _ 3
e — — e —{30 L

T CALIPER

FERCENT

L5709

" PORLSON)

-]




-80

USEC/FT

0

BHC-DELT

FEET




Geophysical Services

Borehole Geophysical Log

nigl Resources Management

- -

CLIENT

WELL
LOCATION /FIELD
CITY

STATE

DATE
DEPTH DRILLER
LOG BOTTOM

LOG TGP

ELEV. PERM.
DATUM

FILE NAME

TYPE

RECORDED BY

INTERFRETED BY -

COMMENTS

. » Middletown

¢ ERM-25D

" ¢ Middletown

Pa.

:  c\acl\logs\mdin\erm-25D

"I Resistance [X] Fluid Resistivitly
" Nat. Gamina [X] Lateral Res.

X Caliper [ Comments

X Acoustic  [] Dipmeter

George Pfeiffer

Scott McQuown

X] Temperature B sp
- X Resistivity (64N)  {X] Resistivity (16N)
"~ [[Interpreted Lithology .




Jo Lo b.A

] ) I
._ _._ .
Py
= : \
B ooy A
g _
— P
) b
E . R
£ H
© -
I - T
i A
R N mzm%w
S ;
- | -
& ,ﬁ1>‘ _ ~
£ |5 _,
3|2 _ -
S i - -
“
A RENE T N
|
] I . 2
=13 5181 Wi 3
AHHHEE | |
by [ :
o & ¥ :

o | .
& W W m , \_O ™ 3 \f_..{

0 nlean Lo

DI S

AsS

RES(FL}

wla

QHt=-N

=

oty

t-unand

-

1

10
20
30

40

50

O S

100 |

110}
120
130 |-

140

150 |t

200 (—=




{I .
\

TP

affﬂ

Towy T

11

. . w\ﬂjf

270

280

290

1300

210

320

330

340

1350

360

370

380

1380

1400

410

420 —

30—+

1440

1450

460

470 [




R . A -~
490 faadl N
oo RE i :
50 4 : " ‘
1
510 i} : " T
S _ - " -
S Ot N o - e
r520 N b, _
; \
830 / S Rh _ .
_ 2 }f
540 ;
- [ B ,
550 L,D \B 3
1
P60 3} B )
.7 .ﬂ NN ] - - -
570 (:ﬁ - “; ) A .
NP
580 3 _ '{ ) _ _
— S 14 A _
590 . | SN / L 7_
500 : (/
' A )
] ~ '__.‘-—-'.—“Hn“‘, I . P
4] ORN-K ” £prPs 300{u ORM-X Fho H IMCH ] COHMENTSL . -
RES(FL) - GAN(MAT) RES(16H) CALIPER B
iss OEG F - s v 2o OHM=H 50
FEET TERF SP RES{GaN)
& 15329 b o KM=t a0
1 RES LATERAL.




480

BHC-DELT FEET -
“USECTFY iis
POR(SON)
- PERCENT _ 1708
DELTAT  — °
-110 USEC/FT Eii4 0
_— 10 —_—
— 20
30 o —
T — — 140
— : 50 R
=
B &0
e > - 70 —

190

100

110

~120

210

; 130 —— e e e
lr40 e e e e e

- ”150

mllso
l17¢
l180 —
l1s0 .

oo -

20




sl Flatiped

L -
£ma ES =
280 e SUNET SR TR, DaT T i B

—290

300

~-{310
320

—4330

340




-+18

USEC/FT o
O OOELTAT
1700 PERCENT g
POR(SON)
2t - USEC/FT o T 9
BRC-OELT

FRET




ERM

Borehole Geophysical Log

CLIENT Middietown

WELL -~ -3 ERM-261

LOCATION/FIELD

CITY © 77t Middletown

STATE 7 Pa

DATE

DEFTH DRILLER

LOG BOTTOM 200

LOG TOP 0

ELEV.PERM.

DATUM - Tl

FILE NAME “ 't e\aci\logs\mdin\erm-261

TYPE _ Resistance [X] Fluid Resistivitiy =~ [X] Temperature SP
BINat. Gamma [X] Lateral Res. B Resistivity (64N)  [X] Resistivity (16N)
Caliper B Comments B Interpreted Lithology
] Acoustic  [] Dipmeter

RECORDED BY George Pfeiffer = -

INTERPRETED BY Don Jagel

COMMENTS . .1 HydroTool calibration 08-Apr-91 by Century Geophysical Corp., Tulsa, Ok




L ITH .

FEC RES LATERAL
[ Oh QHN-N o
Tewp SP RES{B4N}
. DEG F o e OHN- e
RES(FL) GAN(NAT) RES(16%) o e
0 2% DHY-H CPS 00 ORH-H e INCR [ER——

10014\

© ' |SANDSTONE, T B
coovndbenn JMINOR. FRACTURING. ..., S

110 —
120 —

1300

140

150 —}-

160! - - —

Ponon - "TYB3VAND ‘168 FEETTTTT

——{FRIABCE STETS TONE ot
' |FRACTURES AT :

T

180 o
190]— -~ ‘ _
N TRV, (A
200 s
zs OHM-H EOMMENTSL ITH
RES(FL) GAH(MAT) RES (16K) - CALIPER
9% DEG F 258, QHH-M 800 .




FEET

OHM

QHM-M

110}

RES

LATERAL




8HC-DELT

FEET

USEC/FT

POR(SON)

PERCENT

1700

DELTAT

CALIPER

-119

USECSFT

T INCH ) o 2

10

—20

30

Lo | o
_ | |
b
lao _ .
i -
O e -
N o ( 7
1 L 7
130 p ; —
1o ] g o -
L. - o

160

170

—{180

190

200

110 USEC/FT . 41 5 INCH_ 2]

————————————— CALTPER




USECSFT™ " °~

BHC-CELT




Borehole Geophysical Log

CLIENT
WELL
LOCATION/FIELD

CITY

DATE =
DEPTH DRILLER

LOG BOTTCM

LOGTOP 777

FILE NAME

RECORDED BY

INTERPRETED BY

COMMENTS

+ Middletown

: ERM-26D

...t Middletown

: Pa.

chacivlogs\mdin\erm-26D
‘D Resistance  [X] Fluid Resistivitiy ~ [X] Temperature Sp
BdNat. Gammia [ Lateral Res. [ Resistivity (64N) Resistivity (16N)
B Caliper [{ Comments . [ Interpreted Lithology
Acoustic [ ] Dipmeter , '

.t George Pfeiffer

.t Don Jagel

: . HydroTool calibration 08-Apr-91 by Century Geophysical Corp., Tulsa, Ok




FEET RES LATERAL .
] OHY L o QENH-H 600

TEHP SF RES(64N)

] DEGF =~ eafom ' snfo CHM-M 500

RES(FL) CAR(NAT) RESCLN} CALIPER . . COMHENTSI 174
0 % DHH-H s Ps o DHM-H aools INCH 20 ’

. A S0t ISILYSTONE,
R DT ORI RR © 7 |FRACTURES: AT 320 B
[ S oo .+ . |123 AND 136 FEET =

P [SILTY SANDSTONE




. [SILTY. SANDSTONE

0 [ ISILTSTONE, FRACTURED p&
it 1 |SEARING ZDRE

¢ i ISILTY SANDSTONE, i
- SLIGHTLY FRACTURED - JEEH

;1L FFINE TO HED
Teesieestee [SANBGTONE oo

U IETHE 0 CoARSE T P
L {SANDSTONE

R e S —
~_|SANDSTDN

T SIOTY AN TR
Lol JERACTURE.AT. 431 [
1 |FEET e




90| -

ool

10/ —
20, —

|
|
L]

30}--

L JSARDSTONE

SILTSTONE AND SILTY

40f-—

I

1550 ——

SILTST

It

I560] -

P70

T [SAMDSTONE. _ . [

580}

1590

610

500}

QHM-H

2k
. | 5T
TSNS TN T T

COMMENTS1

RES(FL)

RES(16N)

DEG F

240

OHM-H

TEWP

RES(64N)

0HH

FEET

RES

QiH-H

. BOG

LATERAL . .




BHC-DELT FEET ~

-30 USEC/FT — -7 - T T T aTg
POR{SON)

1700 PERCENT. _7 7 _ ’ T ) T
DELTAT — = "o~ T T o CALTPER

RAL] USEC/FT oo T '”41ao H INCH 20

10

30







............................ o N
¢
g
110 USEC/FT 410 5 INCH 7 0
. DELTAT . CALIPER
1702 PERCENT 1709
POR(SON) -
. 80 USECSFT 310
BHC-DELT FEET




Attachment B2 -

welenco Geop?zyszcal Logs for Production Wells:
HIA-2. |

HIA-9

HIA-13




EPA REGION 1
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

pocip 32958
PAGE#_ ||3

IMAGERY COVER SHEET
UNSCANNABLE ITEM

siTE NAME_(NiDn e Towd “AHasiein” "™ P U

OPERABLE UNIT Fous et FEAS il Ty STuby

ADMINISTRATIVE RECORDS- SECTION_____ VOLUME__||

REPORT OR DOCUMENT TITLE_TC CusED TeAs @1u T |
ST (ES)TREPSKT - VOlUAME L  APEND 1< G — .
PAL]T o o

DATE OF DOCUMENT ol — T — 96

DESCRIPTON OF IMAGERY D \FF S rENRTIAL TEMPENATORS

— FUib RESISTWITA  Pomp SGY
S ror-svvr S
NUMBER AND TYPE OF IMAGERY ITEM(S) l ONEASI\RED MAL




EPA REGION i1l
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOC ID_ D05

PAGE# 14

IMAGERY COVER SHEET
UNSCANNABLE ITEM

SITE NAME (V) DD LETTUESAD - Aasield NPl

OPERABLE UNIT_FoCusen -Femin Cory ST VDT

ADMINISTRATIVE RECORDS- SECTION VOLUME__ !l

REPORT OR DOCUMENT TITLE T sSSP . TEASI1R (O T -

PR e AT s T e o i s T

J?i"’L—T — VO MNE IL AH%MD n& g — 7

R L A T e 2

Eang ~—{ o

DATE OF DOCUMENT____ ol — S UH— —20

DESCRIPTON OF IMAGERY S IVNNEL L la S

(oo tumpsey
Ton oo EAIGT e -

[NUMBER AND TYPE OF IMAGERY ITEM(S) L ovenS. =D waf




EPA REGION IIl
SUPERFUND PDOCUMENT MANAGEMENT SYSTEM

DOC ID !BRos §
PAGE# '\ 5

IMAGERY COVER SHEET
UNSCANNABLE ITEM

SITE NAME_ MDD ETocoAS A TCHEIELD . NP

OPERABLE UNIT TS0 USED fFeAd @icitd S 1o

ADMINISTRATIVE RECORDS- SECTION VOLUME_ !/

ST &5y W_tfpoa,!
PART o e &

DATE OF DOCUMENT =

DESCRIPTON OF IMAGERY__ D\ TFelc o Tia L. TEMPSLATOALE

milad =11 [2,“313 T thVf ' CP‘*"‘"‘O“\)‘Qi,
Sor N, a4 ' ' ‘\
NUMBER AND TYPE OF IMAGERY ITEM(S) ——= vESIE=EN MAP




EPA REGION I
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

Docip (32osF

PAGE#_ 106

IMAGERY COVER SHEET
UNSCANNABLE ITEM

SITENAME MIIDDLE T&5 870 “ramaec . NP

OPERABLE UNIT Focsen Tuasigi ity ™ ST oot

ADMINISTRATIVE RECORDS- SECTION____ VOLUME_!

— e e—
=

REPORT OR DOCUMENT TITLE Tocus= 0 S=rsa LT STy
(FS) lepoRT '-—>\Joum\; i, %v"rouﬁbbw a —- -

S AW \* o &f T P e

DATE OF DOCUMENT O\ — Juc-"96.

DESCRIPTON OF IMAGERY D\ oA 1 &7 TenPERATOAE

— gl AES LSnu’“i[*-F Cﬁiﬁom F’UMPMQCC]
Jon, L34
NUMBER AND TYPE OF IMAGERY ITEM(S)_ L SVENSIZSD mMAv




EPA REGION i1l
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

pocip! 3205 ¥

PAGE # 111

IMAGERY COVER SHEET
UNSCANNABLE ITEM

SITE NAME_MIDDLe 5o PCETEl S "L

OPERABLE UNIT T 2CusED Temangiiity STo

ADMINISTRATIVE RECORDS- SECTION_____VOLUME___ ||

;

REPORT OR DOCUMENT TITLE_ FecwsED ?\:—:-573:3\ (._IT“-f

STepY| CFS) LEpsnT ‘":VD\—umc::H APPEDD X G~

CaT Y o;eq

ORUUR-N e R T ted N E

DATE OF DOCUMENT <! — SuiL =96

DESCRIPTON OF IMAGERY___ SR, LG (PO eI G

Sl Ne., AXYyF

NUMBER AND TYPE OF IMAGERY ITEM(S) l OVES\TED /MYAFP




EPA REGION Iil
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOCID 13 205 &
PAGE# || ¥

IMAGERY COVER SHEET
UNSCANNABLE ITEM

SITE NAME MO DLEToO DR TAATIELD . .

OPERABLE UNIT ©=CosEs &=a853GTy STo DY

ADMINISTRATIVE RECORDS- SECTION _____ VOLUME__!|

[——— = — e ——

REPORT OR DOCUMENT TITLE_ToCoseEd  Tearm@UaTy |
=~<o0M Crfs) fLePorq H\/Duu"" & .TL7 frﬁowmx & —

CraT G SE g e R v e

DATE OF DOCUMENT__ OO\ — Jub ~ 96

DESCRIPTON OF IMAGERY O Amovins A — CALPER —

e A g
NUMBER AND TYPE OF IMAGERY ITEM(S) j_ 2 eSS 1 2= D MNAF




EPA REGION 111
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

POCID 12225 &

PAGE # V1

IMAGERY COVER SHEET
UNSCANNABLE ITEM

SITE NAME_ M 1D pTE TELBN THHAETcdo P L

OPERABLE UNIT_fOCUSED  Febegian (AT ST

ADMINISTRATIVE RECORDS- SECTION | VOLUME__{]

REPORT OR DOCUMENT TITLE “QC&DScD r\sﬁ—m G‘L AT "1 ,
AT Y e '

DESCRIPTON OF IMAGERY NS — £ omi@itmdS -

SEIONETL Locy, . Thon &, 238D

NUMBER AND TYPE OF IMAGERY ITEM(S) ._1;_ evel'S L =E€p VAP




EPA REGION il
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

pocip '232058&
PAGE # (O ‘

IMAGERY COVER SHEET
UNSCANNABLE ITEM

SITENAME ™M DD ULETSCSAS " MaAdaeE D P

OPERABLE UNIT T sse=D . ©eaAs LTy S TJdpY

ADMINISTRATIVE RECORDS- SECTION ___ VOLUME |

———

REPORT OR DOCUMENT TITLE_ *’“?:c:-osab FEAS DTV
s{ue CFs) P (PO T = VDL._uMu 11 *f‘ri"‘(ot_,kbbl\( R—

PAA ‘{ o2 1'—'ng‘ )

DATE OF DOCUMENT__ O\ —Ju i —°6

DESCRIPTON OF IMAGERY_ P U PTriOR- —~

SPLONEL S TsB TEERSTS  (Uon e . 23uis)

UMBER AND TYPE OF IMAGERY ITEM(S) j-—-—DL}gﬂéS 12D M{Hﬁ

N




EPA REGION [}
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOCID D255 ®

PAGE #_|_2_1

IMAGERY COVER SHEET
UNSCANNAEBELE ITEM

SITE NAME_M\DDLETD coA) - SV EL) NP

OPERABLE UNIT T UsED.  BEAS 7 AT

ADMINISTRATIVE RECORDS- SECTION_____ VOLUME_ !}

T ——— — m—

REPORT OR DOCUMENT TITLE To— ws&D w\ QAT
stucH (=) AERBT ~ V-Dx_,umg_—;ﬂ, AP SNDI% Q =
PoeT =4 om T4

DATE OF DOCUMENT ©( — Jul —9%6

DESCRIPTON OF IMAGERY___ U1 n0s

sSPSETC Lol - (Doe &2 Q3% &

INUMBER AND TYPE OF IMAGERY ITEM(S) L orensizen e




EPA REGION il
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOCID 22258

PAGE#__ (A2

IMAGERY COVER SHEET
UNSCANNABLE ITEM

SITE NAME_ MDD LETOO N AnieEn s Of L

OPERABLE UNIT _ToCuUser  TEAY (LMY STosY

ADMINISTRATIVE RECORDS- SECTION _______ _VOLUME l|

P — ——

REPORT OR DOCUMENT TITLE_© w@ B=A-S R T
stoDY (&%) rua@ofq —_— m\_u mL-L J_L «ﬁ—PPéNDw@ —

PALT " o T

DATE OF DOCUMENT Ol- JTuil— 26

DESCRIPTON OF IMAGERY_Not» — CUMPiao G - -

(5B e 9.:3\«{"{‘ 3 4 o '
NUMBER AND TYPE OF IMAGERY ITEM(S) SVENS | ED AR




EPA REGION 11l
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOC ID 43’2,0,5’“8’
PAGE #_ 133

IMAGERY COVER SHEET
UNSCANNABLE ITEM

SITE NAME MDD CETSCoN TAMFEGK ™ 5P .

OPERABLE UNIT_FocisED | TeAsEluTy STooYd

ADMINISTRATIVE RECORDS- SECTION VOLUME_ |

P r— —— —

REPORT OR DOCUMENT TITLE ﬁ’CQSED" T A N T
stopt Csw sy ﬂ/o—rooﬂ:r — oL T, MPL_,&DLXB-J

Poy g T M"

DATE OF DOCUMENT___ &1 ~ S =6

DESCRIPTON OF IMAGERY G A mma LA — cAGCSL —

oL E unl T LSS T CTon, KSe, 23MIB )

NUMBER AND TYPE OF IMAGERY ITEM(S) L OUETAS S v AP




EPA REGION Il
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOC ID i?ﬂm’?

PAGE # {93

IMAGERY COVER SHEET
UNSCANNABLE ITEM

SITE NAME MODULST TS . AULE ey P

OPERABLE UNIT_Toc GSED  ToAS (BUATH STOR

ADMINISTRATIVE RECORDS- SECTION. ___ VOLUME__ |

s

——

REPORT OR DOCUMENT TITLE Toc o600 T A @I T STadY
=Sy =€ POAZT — OOy & :Lr PFOERD < O —~ :

Pont Y o

DATE OF DOCUMENT _—\ — 3 4. ~. A6

DESCRIPTON OF IMAGERY__TumM@ (s> ~n DYEFERSTIA L.
TEMPEAATOE S - FLRAID ASSIS TIW T ¢ 5ee e, 23u0s)

NUMBER AND TYPE OF IMAGERY ITEM(S)__ 1 ousts1e0 mar




EPA REGION l11I
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOCID |2 205F%

PAGE #__ 17

IMAGERY COVER SHEET
UNSCANNABLE ITEM &

SITE NAME (N0 UEToarS  AilaieGs  oeL !

OPERABLE UNIT FOCOSED T TEAS Ui T ST o

ADMINISTRATIVE RECORDS- SECTION_____ VOLUME__ )

REPORT OR DOCUMENT TITLE_ T o&useD . “:\‘f‘Pr?IGI h— "T‘L
=TtoH (Fs) @eﬁofur—~ V’D\_umt._,. 1 MroL—.—f\suxg —

PANT M eF Y

DATE OF DOCUMENT oy - Jule —are

DESCRIPTON OF IMAGERY_um P 1rD¢C,

LENNERL B Cz:or(‘i‘tg ) "CJD& 0\5@ &r\%%\"l‘)

NUMBER AND TYPE OF IMAGERY ITEM(S) )-L CVERS \Z=ED M\AR




EPA REGION I
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

PAGE #_\2S

IMAGERY COVER SHEET
UNSCANNABLE ITEM

SITE NAME M9 0 =TS an  AdPmely  NPew |

OPERABLE UNIT S=cuSED  Toasii v STo

ADMINISTRATIVE RECORDS- SECTION voLume___\|

——

REPORT on DOCUMENT TITLE T mst:i; TeAsielw \“% S’NT)H
(FS) LEPIT — voiu mE __]_' A—Pf’l:,f\?ﬂ)lvc & S

AT & o&Ey T

DATE OF DOCUMENT__ O\ = DXL AL

DESCRIPTON OF IMAGERY__0 0 —* (UM £)119 G

LN AT SR T T e BB 43 4mY T

NUMBER AND TYPE OF IMAGERY ITEM(S) L WE&Sl%ﬁQ mae




EPA REGION 1l
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

poc ip \ Do ¥ -

PAGE# (126
IMAGERY COVER SHEET

UNSCANNABLE ITEM

SITE NAME Y"1 OO\ ETTS DAY = AUETES SPu |

OPERABLE UNIT TocuseD " Seasv@UT ™ sTodo

ADMINISTRATIVE RECORDS- SECTION_____ VOLUME_ |}

REPORT on DOCUMENT TITLE ToCUISED. TEAS | gy ’N :rum
CESY {L;cPD(L_-i“"' \r'DL_umL__ —ﬁ_ PcP;OL_JQDl,( g —
Pl o o= g

DATE OF DOCUMENT__ Ot — TUl ==5¢ -

DESCRIPTON OF IMAGERY_DPumPioG -~ T r-*r“:bntaol tAK_,

PRU— [

TEMPENATORE =ELUID MESiSTIVITY
(JO& ﬁ)b““gg“"qjqj T ST R

INUMBER AND TYPE OF IMAGERY ITEM(S) A oers o mae




EPA REGION (it
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOCID 12205 ® « =

PAGE # ' 7

IMAGERY COVER SHEET
UNSCANNABLE ITEM

SITE NAME_MIDDLET S LS AN ARG e “"L_D > gﬂ

OPERABLE UNIT TociiSe® TEAE ity S7OnY

ADMINISTRATIVE RECORDS- SECTION 7 \idLUME i

—_——
f—

REPORT OR DOCUMENT TITLE r":C—uS_t;sD ’F‘éaqsle\p\ 1_‘{ STOBY
(F3) WLeEPory — \be\.amC:"_ﬁ_ A-PPL_. D‘X o —
POAT § e

DATE OF DOCUMENT_ O\ — Jul._ — ¢

DESCRIPTON OF IMAGERY__ O™ - F'UEMPMDC\

D1 FREETI TR lmpem-ruxtg wr-b\.(t{) f"L”,GSLST\\JiT%
(For, . Z3NaY - T

NUMBER AND TYPE OF IMAGERY ITEM(S) Y SUERSHW\TED NRP T




EPA REGION I
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOCID | D 1osH
PAGE# V2T '

IMAGERY COVER SHEET
UNSCANNABLE ITEM

SITE NAME ™MD N LETSLAS AN A VTETE D NP

OPERABLE UNIT_T<Cisen - TEASAL Ty -STunY

ADMINISTRATIVE RECORDS- SECTION VOoLUME_\\

e — — —

REPORT OR DOCUMENT TITLE %C\w@ \“‘Ees\@] L—-Lf VLS'TUD\f
CE3) (z_ggoo/z_:'r -{Wuumc_:‘*l —RVOPLJ\\.,D‘\X R’ —
Pansr G sty

DATE OF DOCUMENT _ ©! — OML-=9¢ ™

DESCRIPTON OF IMAGERY__ UM @IS G

T ey =
N e —————]

NUMBER AND TYPE OF IMAGERY ITEM(S)_ |\ OUS1S Roch mAP




EPA REGION i1}
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOC ID 3205 %

PAGE # |45

IMAGERY COVER SHEET
UNSCANNABLE ITEM

OPERABLE UNIT Todised  Termfainay < Topy

ADMINISTRATIVE RECORDS- SECTION voLume_ ||

— — — — — — — —

REPORT OR DOCUMENT TITLE_Tocoseny Taanr T
S TODM (r—S) _”,'%Poﬁ:[ — W um IS T, ApPENDIA 8 —
Py M oe -

DATE OF DOCUMENT_Ol — Jul —G -~

SO YD ST T 2 daaiy)

NUMBER AND TYPE OF IMAGERY ITEM(S) j. @)Wl%a) MNaf

DESCRIPTON OF IMAGERY_ G ammna, AU — CALPTL — .




